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(54) ASSAY OF LDL-CHOLESTEROL 

(57) Abstract: 

PROBLEM TO BE SOLVED: To easily assay the subject 
compound useful as an index for the diagnosis, 
treatment, etc., of arteriosclerosis, ischemic 
cardiopathy, etc., by carrying out the determination in 
the presence of an amphoteric surfactant and an 
aliphatic amine having carboxyl group or sulfonic acid 
group. 

SOLUTION: A biospecimen is mixed with a 1t reagent 
liquid containing an aqueous medium, the absorbancy 
OD 1 of the mixture is measured, the mixture is mixed 
with a 2nd reagent liquid containing cholesterol oxidase 
and cholesterol esterase, the absorbancy OD 2 is 



measured after the completion of the reaction and a 
value obtained by multiplying OD-, by a correction 
factor is subtracted from OD 2 to obtain absorbancy OD 3 . 
The content of cholesterol in low-density lipoprotein in 
the biospecimen is assayed from the obtained OD 3 using 
a calibration curve of the cholesterol amount and 
OD 3 prepared by a method similar to the above using 
standard solutions containing cholesterol of known 
concentrations. The above process is carried out without 
necessitating complicate pretreatment by adding an 
amphoteric surfactant and an aliphatic amine having 
carboxyl group or sulfonic acid group to at least one of 
the 1st reagent and the 2nd reagent. 
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(54) [%^60«»] LDL-31/XfD- ;]/£>Ste8c 



(57) [Wfol 

[8£g§] l&ttnytf?^'*? (LDL) 4^^^^^^ 
/U£r, tfc^ffifcl^TiKSTfcofc. LDLHD 




[»*12] *tta*Sr^^-e*5^— 

^mt^m^^m^mytm (odj &ateu 

-CR^*^fe^{iiK3t« (OD 2 ) &ai3£U OD 2 ^ 
Pi^^S (OD 3 ) #P)nfcOD,S:, T^lBflil 

tfes«fttc^-ctti?> s r t \z x 9 <z>{£Jfcfi y ^ 

[»*«4 1 n^mmmwm-mm^^tix^^ 

[B*>S9] St-, 3^7P-/^^-if, = 
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[»*Si 2] WttSffiSttSJi:, -toy??— (Xte 

/U^-drV^— if, =1 t^^n — /i^;*^^— if , ^/^^ 
^rv^— ifi:. y^n^— (JU&% yzf*?— ) Sr-^'A' 
10 t/^i31^^t4^^tl)ot, ifr/M?* 

[0001] 

«J|44Hr#ffii~Sfl£W:Sy^^^^ 0^T\ LDL£ 
20 [0 0 0 2] 

y^^i/^ 0 ^ (HDL) , LDL, Mi&UcMV 

9 (V LDL) ^7^a^^n>- (CM) ^(C^^^^b 

-5c rtbb y 5 HDLMSCitf L 

30 — U^^n— /K^^SjHRfr-Cfc^^ LDL(7>1# 
5 0 t£oT, LDL^3l/7rn-/V (I^T^ LDL 

tt^S (S»fllR3^^) ^fe^fa^^#^^>H, f^LD 

[0003] ldl — =3 u^x^— /w>8!^£i: 

LTf^> ft^ffi, Mis^S, «^j*t&ife, »tas:i^«fc^ 

40 ft, ®jg^ft^i/m^*»ft^, fl:i» • iM't^nmm, 
mm^MmM^^m^m^m^x , ldl^l 

<7>ftmxfc< ttv^ iBij^tff^g^tt^H^a'j^ 

7n^fl7^K (Friedewald) ©atft ^tuTV^ 
Z>m^ \y^"r^—MU, HDL-=iMfn-/W(W 

50 fi, ]Ei4LDL-3 u^xp— /^a^a'J^i"5r.4r^ 
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[0 0 0 4] i£#s «3t£ft{e:»ttS±IS^P^BaJS^Sr 
5 0 HP^>. L D L ^ili^fV&OW^ffiffl 1 1« 

[0 0 0 5] L^L&^ib, r<^^jfefi, ffl^i-3Xt^ 

[0 0 0 6] HI-, JK*t*ffJ«l!a»f^*L"eLDL-=i 
U^^n— ^SraiJ^-rS^ife^ bTWBBHBS 8-165 
8 O O^M^ffl^ZtLX^^&jjm&fo&o L^L/^J&S 

p — /i^ y^y — if <z>teJB*ft j& s ftf*3g<z> 

[0 0 0 7] 

fc. L D L ^ L D L^^cT) y t 
[0 0 0 8] 

[0 0 0 9] **Wfi, 2: , TKttffifrS: 

&a45£U ?Sfev ^-eBSiS-^*R . 3U77P-/^^ 
— if&t>*^ u^^n— /Wrn;*x7~1f £^^T*&<5fSZ: 
W»i:S:»^LTSlSS^:fc«J2:»3fc« (OD,) £i'J 
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£3SL3IWcB53tS (OD,) 3r*ft, HW:OD 
K»fc»-K«^ft< th-^^th, Joy 

10 , 7^p^°- ar^-^/^^v / ^— ^^ S *^s 

[ooio] r^ttJW7£tt£iJ&l>\ # 

[0011] iJLftrf^V- 
ys<-) %-SA,XteZ>Wi-p:mt, =*uy>Tv-^* 
i/jf— if. ^ i/7fn-/^777-1?\ ^/Vt^V^ 
20 — tfi, <y^— (X^^^^— ) Sr^^-C*S 

[0012] Ei:*^ &mwn, m&WmmVkMb, 

77-t ^t^V^- if f^PiX^ (X^^7 

[0 0 13) EP^, *^PM^)H LDL-nl/77n 
(7) L D L - ^ -yvaym'f^ , i^tt#ffiett?PJ& 

*#SWi-a«^S-i:^piggi:^5r:i!*aitiL, * 

[0 0 14] *^0^(^^T^V>^tt^), i^tt#HDf£14 

i^ud l d l w<7) y /K^ i^f ^ titv ^ 




5 

ji^/W ^^Vy~ 2 -^xvvV-N 

(WitfN-^f/v-N, N-v^^ 
— 3 — T 1 — -^ns^^^/UTfrl/^ N-f> 

/V-N, N — S^^vl"— 3 -T 1 
^/l^^BlL N-RxvW-N, N-v^y ^/V- 3 -T 

-N, N-v^^/l/- 3 -T>-<=e — 1 -T'o/^^ 
N-^^l^vV^-N, N-v^^^/^-3- 

mfc, fjitfr/^/^y^^, r/v^r/vt^ (r^y 
>r ^ y >^*f*> w*. « 9 * y /^y ^/^t ^ 

v-y^V^-N-t: KP^^f/W $y>fV~ 1 ?J*' < # 

-a*, LDi^y wy/^ic^fsn5=ii/^f 

/S*K l t , ^»*^ii^o.oooi%~io% (w/v) , #f*L< 
teo.001%- l % (w/v) J; 5i-8S*n£*t5 0 

^LTffiv>TM^f-Tt> ft, #3SW<£>;fri£i- 

[0 0 15] &ftm\Ztk\t^Xm^btlZ>. */^^v'/l- 
SX^/^^KSS:Wi-SflBJWlST S >Wt ITU 
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0»J*-tfN- (2-TirhTSK) -2-T^y^ 
^V^/l-*^ (ACES) , N, N-tT^ (2-fc K 
10 n^v-m^/V) - (BE 
S) , N- t^^rvVV- 2 — T ^ / 
^ (CHES) , 2- [4- (2-fc Kn^ri/xf/V) 
-l-t^^i^^/l^] (HEPE 

S) , 2-^My;x^y^y| (MES) , t° 
-<^v?V-l, 4-t°^ (2-x^y^;WtyS) (P 
I PES) , N-fy^ (b Kn^i/^f/u) y^-/V- 

2 -r ^ y m^^^/v^^ (tes) ^s^tfbn, 

N~ v-^ n^v'/v- 3 — T ^ y -fn/^^;V^^y 
20 ^ (CAPS) , Kn^V 

— 3 -T ^ y ^P^^^/V^^gg (CAPSO) . 3 — 
CN, N-t:^ (2-t Kn^r^^) 7^/J -2 

-tKn^r^n^y^yi (DIPSO) , 3- 

[4- (2-t FP^v'xf/l/) — l — ^] 
Zfvs<>XA'fcl/gSt (EPPS) , 2-t 

- [4- 

/P] ^P^V^/U^^K (HEPPSO) , 3-^e/v^ 
y y ^n^V-X/v^V-Hft (MOPS) , 2-t Fn^-> 

- 3 y y /n^y^yft (mop so) , 

30 \?*<7*J"y—l 9 4-t^ (2 — t Kn^r->- 3 -^n 
^°>^/l^:/g£) (POP SO) , N-hy^ (t Kn 

^vy^/p) ^^/u— 3 — t ^ y ^o^^-^/u^^k 

(TAPS) , 2-t Kn^riz-N-hy^ (tKn^r 

v-y^-zw) y ^/v- 3 -r ^ y ^n^^^/^^K (t 
apso) ^^^tf^tv, /yvyli^M 
mt lth, wi^tfN- (2-r-fe hr^ k) >r ^ y^ 

g^®^ (ADA) . N, N-tr^. (2-tKn^xf 
/V) /yi/y (B i c i n e) . N- Ch y^ (t Kn 
^ri/y^vl/) y^/l^] ^y^^ (T r i c i ne) 

tMWt^«7^yi^)5t, 2- [4- (2- 

t pn^^f/P) — 1 — v^— ^n^>-^/^^ 

(HE PES) , 2-^Wy/x^y^/^yt 
(MES) , t^r^y-i, (2-^^V^ 
/W^^K) (pipes) , 3-^yy7°n^ 

/U^^m: (MO P S) &t*N- (2 -Tir K) 4 

^;y3i (ada) ^L<ffl^bti5 0 




(5) 

7 

*V^S, if ©SlSit^lS^If 1 mM-2M, » 
* b < telOmM~ 1 <t 9 L < f3lOO~700mM. 
Mt-&* ^< te200~ 600mMt#5 J: 5 fciS&SnSnSo 

[0 0 16] *3BW<0«5£jfett, _blEUfc*P#i^tt#ffi 
^ttffl £ , # /i^ * v^^SX JS * >v * £r #-f 5 flg 

S w g ft^£a <Dj?m \c m b TiBHilWi-ixfi <t 

V\, gp^, lfr?f. L D L - ^ 

£ft«*W<£> LDL-^l/7fn — A'&ltStfJfcS'JSi" 

[0017] me>ifls^*a<^=i ix^^n— /umfcfet 

Ltfj:, ^ftK^tf^ U^7"n— /v£r$iJ/E U#5 g ft 

;^ni/7rn-/Vx^f7-i? (CHE) ir£oTjg 

if (COD) iaotiftLT, 

3 ^/i^Sf^—if (PO 

-^u^/I^ol;*^— if (CHE) iaotl^^T 30 

■T^n— /U^^i^n u^-r-ta— /WJK,7k*»* ( C HD) CD 
#4TNADtK^t, *fiEi~SNADHS:340nni 

[0 0 18] #«K<©»J^ffi^JB^ibn£ = U^-ra- 

3 i/^rP-;«vM©8fflti: Ltlt 40 
^n-^pj^^K^ffi^^SS^ IT, ii ^0.02-10 
u/mU b< t*0. l—2u/mlO«Sffl^e>igl:®^S 

[0 0 19] *^WC0ffl)^jfe(Cffl\/^fenS= 
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u/ml, b< fctO. l~2u/mlC0$Eia^?>iB!i:atRS 

[0 0 2 0] *^P^cOSiJ^fe^fflV> fetbS-^/U^ix^ 

ffl^ItB-CfoSo ^/I^^S^— ifeOffiJBfii: tttt, 3 
~50u/ml, b< f30. l—5u/mlC0«i|ffl^5>igS:a 

[0021] ^mm^m^m^m^^hth^mmit^^ 
^tfy>- (4-aa) 4&<D%yyy— &t>\ mx^y* 

ii\ SP^, M?L&4-AAt7^;— As&ik&ffi, ^7 

v —^mt^-m^ b < t*7 ~ y >^b^fe^&^i±\ 3 
ft. ^yi;yyR»#, h y 7 y /w s ^y-/^mm 

^ifec^ftftMi: bTJi. 09*.fi 7^/— /K p-^nn 
7^/- 2, 4 - a n 7^/— A^it^lf h 

■^-^ /K 1 — h—/^— 2 — -X/v^^K, l 
7 /I— 2-^/V2S^BS«dS^f5>*T^ T^y 

T^y^, N-^n^/v-N- ()3 - t Fn^rVxf;!/) 

— m-h/W^>^> N-^^-/V-N- (2 — tKnd^V 

- 3 -^/U7fr7 P n bVU) -3, h^i/T^yy 
(DAOS) , N-^c-^/W-N- (2-tKn^'>-3 

-^;^7°nt°^) -3, 5 -v^p^ h^rv^-4 -^yW^- 
DT^yy (FDAOS) , N- (2-t 

-jx/^^d tvv) -3, 5--^^ F^^r^yy (h 

DAOS) , N — ^^/V— N- (2-t 
7^^7°nt°/V) — m-h^Wv^V' (TOOS) , N- 
^^-/l/-N- (3 ^-/^^^— /V) -N' -i^^V^ 

y^-^^u^^r ^ v (ems e) m&mfbti& 0 1o 

^io-^h^^m vs<—(Dmm^£ V^ft&fctb-fflt 
&tLX, ii^O. 01~100mM. b < f30. 1~ lOmMOOfS 
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J&Wi^(DMmt LT, H^0.01-50mM, if* L < J*0. 1 

T> ii^0.01-50mM N b < f*0. 1~ 5 mMCO«Sia^fe 

fls^jt LTtt, «»Jx.tfn>r b^P^-^, ^ 

y>?>\ hf* (p-^/xf^T^/^x^) -3, 4 

- 2 - ^^-/V~7 T ^ V, N, N-t^ (4-v* 

oi^/VT ^ y — 2 — y ^/l^^x^ As) — N' — p — f 

^v^w^/^^fc^) -3, (^^f 
/wr^y) y^yfr^y - thy^^fi, 10- [3- 
(y h^^;v^/vr^yyf^) ^oi^/vy ^/t-r 
5:/^7/w^^/u] -3, (^w^y) ^ 

^y ^Tv^^Ptf fc*b5 0 s^, ^^v^^^si^ff 

o-v^TxiVv^ 3, 3* — i^T ^ y^V^v^* 
3, 3' , 5, 5' -T h^T ^ S^^iSif^^ffi^l? 

0»];tfi2- (4 -#A>7S*W7 ^—fls) -3-N- 

y7i^;v) 4^yy*— /K 2- (3-y f^v'-4- 

i?if;l/7;y7x=/W — 3 — N — J*^/^#yW*=E-^ 

/p-4, (2-^^;v-4-^/i/7^y7 

[0 0 2 2] LDL-^l^^rn 

v-^mmmmm, m^mit^m^^xmm^t^ 

£COD, CHE, POD, tmit^^MM. ««»J 

^^)^lg, 0iJx.ti^§pa'J^ifei^v^Tffiffl Six 5 c 

HE, CHD, NAD, jSW^J^^KUISS:, rcQ^If 
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tfr~^t£fb&4*> (M%-f£7**xhy > ffi$t, ^°y 

>\ — ^7^«ess, yy^y^fyi^^y7^^ 

Mg 2 \ Mn 2 \ Ca 2+ f^)^^y (sfclMimb* 

WS/^H^v^ s/CSJ^^Sft*^. ii^ro. 01-10% 

(w/v) (Diem-vtiimzfrZo *p^ldl- 

/^y • |j ^ xr /ix^xi u^T^n— /i/Sij^SiSt-M 

20 fi^-y y n -^/HKftOT 1 2 I^_h^*#^t 

L DL^(7) y >^°y ^i^a *ttS xi 1/^^x2— 

^3 u ^ t- *2 -/^ay^^ t^M ^-r 5 ^ Kit 6 ft 

JR^^jRftdSii^O.OOl — lOmgAb/ml, L < ^0.01 — 

1 mgAbyml t * 5 J; 5 t-RJSSt^ l-SsiP * 
30 [0 0 2 4] *»LDL-^^fn- /KDS'J^ffi 

l IS i: o 1 1 2 Ifet^ J; o T t> X^M±<?)* 

v\ i^. mtpzm&xfmznmic^^x, ^comm^ 

^/w^>y;vSx^^^^^lS^tt^iffii7 

pH5-ll^«£Bi-ca«^ffl*Wb, ^^ra^ 
50 iiJ^S^^IS^L^V^^Tfontf^i-Pg^^n-f 1 , il 
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5 0 -(DJ: 5 LTIt $I;U£MJ;* (tKo 

^/w) r ^ y ^ ^ v. K<z>g«9], y >-bl 

fcZfrl^^, il£tlmM~2M, b< telOmM— 1 M 

tt<}j;6-8, <t9»*U<fi7fd'3fto|Eia3&^iiS: 
[0 0 2 6] #3BW<^a«^i£<z>#£ b^H^flHf i: LT 

i^3oftm&f&£^tcmz-mytm (od.) ^ay^-r 

^ — if , zii/xrn-;^^^-t\ ^/vt^v'^ 
if\ o,^— #/V4^V^SXf£^/^:/^ 

D 2 ) ^SJft^o JigE<^OD 2 ^5 5 OD,^fi*i-5ffi 
(«^.tfOD 1 tJl«iE««cS:»JtT*8?>fe«) £r^b§l 
V^K3tft (OD 3 ) £r3Rft N #fcnfcOD,Sr, 0ij^fi 
WLDL-ni/^rn — /^»«K*PO«SPJR^^«* 
p n o^K^^ bTi:fS^l^f-bT*ft/^ LDL-nl/ 

* ^ n —/umst tor> 3 t(D m& sr^-n&asu- s r ^ 

[0 0 2 7] ^P^OLDL-^t-^fn-zW 

aij^iii, iffij£i-J:9 3ii£b-rfc&<, r<z>*-a^ 

i~3o^wsiEs-ti:^^K3fc* (oDr) &miE~r 

(OD„) £*£>£o #C^"C, OD r ^bOD B1 ^b3l 
l^fcK3feft (OD 2 .) £r*ft, Zti&, fl&J^fcH^LD 

t bT±ffiil^13i^bT*«>fc, LDL-^^fn- 

[0 0 2 8] W^^)LDL-=iMfn-/l/M^ 
Mxtfi^Jti»?^4ft*^Wo L D L 
- 3 i/ ^ r- p - A- £ ffl'J 5£ i" 5 ft idffi ffl $ 6 t> <o T% 
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<^ , ^i/^tp^W^-^ ^ix^^n— /Urn;* 

io l-3 u^T^—Mw^mm^^t>^fhx^^x^>^ 

[0 0 2 9] Pntt^ffiffittftJte^ u*9~vt— 

, Mtf®To*#|I^^ £> * 5 <£>2 S J: 

20 t^ri/^ ifir, ^ns/y<— ) ^ 

i6S»*bv\ (Si, *^o«*K*(^0*bv^tB, Mr» 

[0 0 3 0] *f p^co LDL-^i/^rn -^a^M 
30 ^^/f^^Sx^^^^^iS^tt^KSr 

L D !J ^7 U7f n 

[0 0 3 1 ] ^Tt-, SIlS^Jat/^CTSr^tf T**M 
[0 0 3 2] 

y^^^^R/SttSrlttftbfco (KW ift:^*n<^ 
50 ®iS^ffit?l4Lf9«J: 9»BLT#fcHDLlS^ (64. 9mg/ 



(8) 
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dl) , LDLi» (148. 2mg/dl) , VLDLB^ (76. 
3mg/dl) XttCMi^ (28.4mg/dl) &UWrk bfc D 

(WSH) 
■ WIKi 

R _l ; 4 -7;;ryft'!Jy 1 mM^-a^Pf^OOm 
**f-?V)*9ls (Bis-Tris) #Sffi*& (pH7.0) %R-lk 

R _ 2 ; nl/^fn-/^ , >'^ (CH0''Amano''VW, 
5c»«BI(t*)»o ) 2U/ml, ^1/^TPW^^77 
—if (»JS#*:T-18, teftJ5feX^«*)M) 2U/m 
K /^t^^^ (§«g#^ : PEO-302. Jt#*&«*) 
Mo ) lU/ml, N-xf;WN-(2-t 
/pW-^S-v?^ h^vr-y^ Nal (D AO 

S) 1 mM&IFT >- 1 F^2 4B [TEX (WO iffiS 
£ o h^^>f ] 0.08% (W/V) 

5200mM fcr*(2-fc Kp^^^)^ ^^^ (tK 

n^f/H^?^ (Bis-Tris) S«iK (pH7. 0) 

-2 k Lfc 0 
•KSK2 

R _! - 4-T^/TV^t°y^ lmM£^^f1~£200m 

S) *fff« (pH7.0) £R- 1 k bfc 0 

R _ 2 ; 3l/^fn-/^v'^ (CH0''Amano''VW> 

—if (K^#^:T-18, ffifb£X*(l*)§» 2U/m 
1, ^v^— if (K5fi#-S- : PEO-302, m#*6(tS) 
§£ 0 ) lU/mb N-xf;WN-(2-t 
yx2\?M-3 t 5-l??t h^i/T-V^ NaiS (D AO 

S) liiWryt f^;l/2 4B [?£X (t*) fSp n p 
vg, o r:n^-/b^<^^^o ] 0.08% (W/V) Sr^^fi" 

£200mM ^^-1, (2-^^ ^/M^SO 

(PIPES) (pH7.0) ^R-2irbfCo 

R _ 1 . 4 _ r ^ y r >-^fc°y 1/ lmM^^^i"5200m 
M N-(2-Ti? hT S KM $ J rWK(ADA) ««fi£ (pH7. 
0) ^R- 1 b/c 0 

R-2 ; (CHO'AmancTVW, 

^mmm)Mo ) 2.u/mi, ^^rp-/^^T7 

— fcf (^3SS^:T-18, Jfi<t*X36(tft)») 2U/m 
1, /^^v^— if (Mi£#^ : PE0-302, 
Mo ) lU/mb N-^f;WN-(2-t 

h^v-T^y^ Na« (D AO 
S) lniMatJ t y7#/yyLPB-R UHW^T-O' 

>0 0. l%^^W-r5200raM N-(2-Tir hT^ KM 5 
/-S&(ADA)*g«?fc (pH7.0) S:R-2i:bfco 

aiS^isfc ; 2Wvh ^>-K[i 6]-[3 4] 
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KW* ; 3 m l 

R— 1 ; 2 7 0 ju 1 
R- 2 ; 90//1 
a'JKStS ; 7 0 0/6 0 0 nm 
S'J^fflS ; 3 7°C 

H2^Wlil2SrfllfflbT#fetbfcai^*S:, 8 3 1:1* 
^3^fflbT#ib^ffly^*^r*^^o ft, 01 

10 4^LDL^tt^W^V^Ib^ 
*Sr. •liy^^^^Mt^^ :o ^ 

rn^ssb-c, B2<DW5©K*a>e>, tv* h-^2 4 

fc5 v^-i, (2-^^ vjx/u^ (pipe 
s) Jtffr* y f 1 ^ 3 p 

ft ok. LD l4kz>=* u^^n— /vSr#SWCSJ5£b1# 

-Ti? YT% KM ^ ^ Xg^^(ADA) ©*ffTt y ^ 

L4JCD3 v^^a— /^Sr#SW^a9^b»S <t 5 
30 cfcdSWSo «±^>r^^fe. n^MW^^Mk. HAs 

[0 0 3 3] JljfifiW 2 
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